<19)0#B^ff/f (J P) 



02) & m 4$ Hp ^ « 



(a) oimsfmsf&g8#^ 

#^2001-136447 
(P2001-136447A) 

(43)&WB ¥^13^5^180(2001.5.18) 



(51) IntCL 7 
H 0 4 N 5/44 

H04B 1/10 
1/26 



F I 

H 0 4 N 5/44 

H0 4B 1/10 
1/26 



K 5C0 2 5 

L 5K020 

E 5K0 5 2 
H 



mtm& ft*Jfi<Z>»7 OL (4 8 1) 





ftglTl 1-317703 


(71)taaA 000010098 








<22)tfJIBB 


¥JS£ll¥Ufl 9 H0999-11. 9) 


*om*m&w®*mvs 1 # 7 ^ 






<72)89J# stis 






SC^»ABaKW«A4S!«n#7# T)V7 












F 50025 AA25 AA27 AA28 DA01 






5K020 AA02 BB09 DD03 EE04 EE16 






HH13 JJ05 LL01 






5K052 AA02 BB03 DD04 EE04 EE17 






EE22 FF00 GC13 CG26 GG33 


(54) [fgW©***] 







(57) urn] 

§S3 £<pr$mtem<%&8 t0tuti<o^^Mz^cx. a 
GcmoE&JiiEiffii 2 3® a« 




( 2 ) 



^^2001-136447 



[is**i i smLtc-xv^;u^uev3>e-^$ia 

(cjE*-r*iSft»i:. ffiB4»BB&8-9£B£*i*£-r 
fe4>BB»««$tt«T44>BB&«HB£« be+w 

BB^Jl^cfcyBBaB^ettBr&ft-aBBBB 

«tE*iBmia^-r;u*<fcytt«a>«#*tta-r*» 
bo>b*#a*i**u mreiE«i*ia«s t wr«B4>m niK 

BBB£0>¥iJft£M&*-&AGCmEBflBB££* 
U fflSAGCBEBSHBtt* ffirEB-0)tt»|glB& 
BBB=0BBBB®U;l!ll=.fcoTBEtt**BWSa> 
W»**Wr*fc#K % «TEB-cO«aEIBi:lttEB- 

©«*iHiB©a*i^«koTmE*PBiH**«Ba)jp]»* 

[IS** 2] BEB-aBBBBI*. BB«B*HMI 

Bo>a**ttau mrEB-toaaiaBi*. m^mm 
imm^oihtt s«att4ci:s»«fct £ii** 1 e 

&**BBaa>BE«HrB«B^©A*UK^4« % * 

a >«#fc^&a«3f*a»a)«rE«B#it«s^a)A 
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£0 A**ti4 J rUfcf V3>{l-^l4fcJ:-t5 5MH 
b806MH z 0fR£B»&«i«ft(::«l y MiT 

(*i0fut'ya >^*>*;kz>«) fcie^J 

Sttrfey. f y^ Jl/f b t* y 3 >g§li 7 1 P ^ f U 

e v 3 ysr t>ttfc^ >*;mcbM£i:iie*ij 

**ITI*4«*3&<*1* 0 OTgit^^fy^JL,f L/t' 
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3 XI-^-St/T^- P^f l/t*y 3 >{I-5§-£ £ I* 

[0003] ;B^« 3 4 KHiS&-G>JB»BB« 35^b 

m* **t*Ba**«ffla)Sji-a)««B««#^A* * 

ti*o JR-0>R»BSEB3 5 (4 PL LBB (BsKlrt") 

aoHaKaicjsjtLT-ta)**^ ooomh z^^^ 

OlZ* IJIf 1 05 5MHzH1 806MH z^-e^^b 

-r& 0 Sot, SM3 4*>e>i4i ooomhzcm 

B*«**ifc*Saaa>ffll# (+BBBB#i:^3) J^B 
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§§3 8. 3 9CiA*)£*i£<>:£ 43PBlB%ittB8 3 
7©US*l4«*B»4 0lzA*S*i*o 8ttBB4 0^ 
bm^SF+l^AGCaffl*. +P B 1S;^ii*S§§3 7CDti3^r 
U-<;U3&«BrXUK;uta:*j:5lc+BB»B«B3 7<D 
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«»**<bSl*«o *B»SMI*. A*tt3 1 ClA** 

[0 0 0 5] ft, I*S3 8, 3 9l::l*fKHffi0>Ja«|Sje 
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«-a>B»*««^*<iI«A»*ti. 3 9 

lClitt»»4 2IC*o-C9 0J«-r*lfc»-tf>»»»«« 

[0006] cc^ x=Aftft&««®n&iki*ft2 
*4«fc9i^«l»**tr^s©-e («&) . 1^3 8, 

3 9^bl*0-6MH z<D#ttG>SlMzlfc£M«|Cfc5 

-»MS)H3 8^6iii«# (b«j*#) , ft* 

Lft N Lv *BBH«^-rJU*36lC c feor»» i f-V*JKD 

So A'*> KB*** fO)ta)^fy^;i/W 

I^S-r^^^tZ. ■eH-€ f tl(CD-/^A7^;U5i 4 3, 

4 4 SaofcttCTtPy ■ f5 (JUT A/ 
D***£l*5) 45, 4 6dA***lSo 

[0 0 0 7] fit, *B9ta>+BBaftB*lcBBd*i 

ri^WQ'; hffl-^tS*S3 8. 3 9<tP-/^A^ 

^^43, 4 4 t*«AMcaiaiLrui*a?*i*o-c. 
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Sagc»MP@K*:**U B-a>«IXBB^:B=a)tt 
xft@Ki:a)tt*bK;ui:|riCi:r. A G CfH»IslKI^ cfc 
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[0 0 13] ttllDf-f y*;i/f bt?V3>5 
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BJfl^i— i-(±. *BflXSMlc£l*TBXBa>ft£ 

[0 0 1 5] *««fl)f-f y>;ifl/tv3 >^ 

ffflfa-t(DAGC«»@»lt 4>BB&iMMt6>tH 
*U^tHrM-r«*5lc*BBS»i«B©«»tB 

[0016] ^MHO-r^ v^vu^utf^a >a 
BJBT-i— ;H*. *HH«^-f ;u^fcA**ti*»aa 
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a g cummwz J: o -c^-r s Q 

[0 0 17] 

So B1 li**«(DfS/*^f l/fi?3>f 

M3 3«nakSjiLTjiaft«KjA¥iBT?ft«a«>3 

55MHz 3ft* & 806MHz a>^JSiS»*«l*3lC»| y 
©«) dEMStiTfcy* fv^l/fUt'v3>f§ 

v a p^fi/ e v 3 >fl»s##aa6* 

I*. /<>K/<X7-f JU*2. j£*«(&e$IWitfiS3£ 
^Lt, a*-T4AGC«lia31ElBi 2KA2j*:K 

So 

[oo i s] fi^S5(ci*. »a»&tf**aat*ic 

©JB«*««#A<A*S*i*o *-<DJa«*SS6liP 

0 O OMH z 5\Z S 055MHz^b1 

8 06MHz*«iktio «ot, SB*«53^6I41 

o oomh zlcfl«»KU**ifc*a»a)«^ (+IHJB 

*U +OH»f»tt1 OOOMHz. Xii*«Ultt6MH 

Z "CfeSo 

[oo i 9] ^nnsma^njixiMMiiB-ciMWd 

9. 1 OlCA*j£*lSo *fc. 8 (Dttt* 

l±*=<D*aisIB 1 1 ^LtAGCtEffllBBl 2 
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[0 0 2 0] AGCWEffiSEIttl 2I±, ^IJtlCfctf 

©a*u^u4:*ajf»aLr«*i**i«*3(cioii.« 

AGC«Et*BJBait«»8lzftiiL*AGC*ffi:* 



«»3t+p B i«a*B«S8^a>fij»s*jwrSo co« 

£lCfc^TAGC«ff*iSlHl8l 2 1*. S«5tf*4 
f S?SSP t fiSt^iteS 3 & Kt>IMX4l«« 8 *T* 
a>»*o>a*»* (NF) t^WtU^UttTfcttft* 

ai-wep-tSo 

[002 1] KIT. AGCWEfflJISttl 2<D»ft*K 

wr*ic*fcor. fitt*itt««3a>AAtt^&4>inn 
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;g£r3& 5 t«£tilMMbfcMI/^ £ S ^ * 
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»«lticfeet*ftit*««»3a)«»*A t 
t rcfcits*iHjBaii««8a>fij#SB t 

»»J t fzfclfSM-<0Sli«!sl84CDU5^iU-<;U^ a t 

fir»j t fcfcMtsm-^ttaisiBa)^*^^* b t 

t lc«lt«*aiRa)flHt*4l««3flE)ANia)AAU 
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= u t) r=tt. 5 lcA2>£*i* 

£#a&<0 U^UtfMH £ ft •& 0)V. A G c SIE fits® 

s& 1 2 i=iijs£« 5 -esg^-r z>m$mo> wovtfmxyt 

^U^;UJUT<!:ftSJ:5l-«$l#Jti|ilS3a)fiJ#A t + 
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X Jfc 2 2 A,B,X 



m, A:2fliB, - k\b, 
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ii*F B i^»ii*s3S8rofi|i#B t + 1 £&*t (4) r-^-r 
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[0025] b*$i| t cifctvc* 

S^OA^U^Uu t .fciJA^l''.!:^ <IP*>d t >u 

t) izi*. «$t^iiit@sg3^b*^jRti1iS8*-e© 

ifS^NFlc^BLTNFA<Bf^U'<;ui:^-5)«t5l-«Jt 
*it*»3a>fM»A t + 1 £3&it (5) r-^fJ: 51^*1 

Y fc2A,B,Y 
A, + i=— = ; (5) 



d, 



b, 



[0 0 2 6] ;1£3S9, 1 0|::A*£;h.-5> U*;u 

i4zT-&i+ftiifcf>se^©-e, AGcmas&aiHisSi 2 
(±4>p B ls»ii*aSg8ro^^B t + 1 £»3t (6) -c**-r 

Z A2ZB, 

[00 2 7] ^nn%e#a>n%»i^ a*«h:a* 
^tu^>^L>e^3 ^m^ommmtei&k l j^^< its 

[00 2 e] isi. s*»9. 1 o\z\tmamom»n» 
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A£j£*l<2>o 
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a© + w«a«#r = it & / w p ? h «* p d <b r c iz 
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* 2 1 <D«tAi,1RJ|i£«:&. 
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(54) DIGITAL TELEVISION RECEIVING TUNER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a digital 
television receiving tuner that causes no cross 
modulation independently of a level of a desired wave 
and an undesired wave with an excellent noise figure. 
SOLUTION: A low noise amplifier 3 amplifies a received 
desired wave and a received undesired wave, a mixer 5 
converts the desired wave into an intermediate 
frequency signal, an intermediate frequency filter 7 
extracts an intermediate frequency signal of the desired 
wave, and an intermediate frequency amplifier 8 amplifies 
the extracted signal. Furthermore, the outputs of the low 
noise amplifier 3 and the intermediate frequency 
amplifier 8 are detected, an AGO voltage processing 
circuit 12 controls the gain of the low noise amplifier 3 
depending on the output level of the low noise amplifier 
3 and the intermediate frequency amplifier 8 and the 
AGC voltage processing circuit 12 controls the gain of 
the intermediate frequency amplifier 8 in response to the 
outputs of the low noise amplifier 3 and the intermediate 
frequency amplifier 8. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the tuner for digital television reception characterized by what it has the following 
and is characterized by the aforementioned AGC voltage processing circuit controlling the gain 
of the aforementioned intermediate frequency amplifier by the output of the first detector circuit 
of the above, and the second detector circuit of the above while controlling the gain of the 
aforementioned low noise amplifier by the output of the first detector circuit of the above, and 
the second detector circuit of the above. The low noise amplifier of the wide band which 
amplifies the received digital television signal. The mixer which changes into an intermediate 
frequency signal the aforementioned digital television signal amplified by the aforementioned low 
noise amplifier. The intermediate frequency filter which makes the aforementioned intermediate 
frequency signal a passband. The AGC voltage processing circuit which the output of the 
intermediate frequency amplifier which amplifies the intermediate frequency signal which passed 
the aforementioned intermediate frequency filter, the first detector circuit which detects the 
signal of the preceding paragraph from the aforementioned intermediate frequency filter, the 
second detector circuit which detects a latter signal from the aforementioned intermediate 
frequency filter, the first detector circuit of the above, and the second detector circuit of the 
above is inputted, and controls the gain of the aforementioned low noise amplifier and the 
aforementioned intermediate frequency amplifier. 

[Claim 2] It is the tuner for digital television reception according to claim 1 characterized by for 
the first detector circuit of the above detecting the output of the aforementioned low noise 
amplifier, and the second detector circuit of the above detecting the output of the 
aforementioned intermediate frequency amplifier. 

[Claim 3] The tuner for digital television reception according to claim 2 characterized by to 
control the gain of the aforementioned low noise amplifier by the aforementioned AGC voltage 
processing circuit so that the level of the cross modulation generated in the aforementioned 
mixer becomes below predetermined, when the input level to the aforementioned low noise 
amplifier of the wave of choice which consists of a digital television signal which should be 
received is smaller than the input level to the aforementioned low noise amplifier of the non- 
wishing wave which consists of other digital television signals and analog television signals. 
[Claim 4] The tuner for digital television reception according to claim 3 characterized by 
controlling the gain of the aforementioned low noise amplifier by the aforementioned AGC 
voltage processing circuit so that the level of the non-wishing wave inputted into the 
aforementioned mixer serves as predetermined, when the input level to the aforementioned low 
noise amplifier of the aforementioned wave of choice is smaller than the input level to the 
aforementioned low noise amplifier of the aforementioned non-wishing wave. 
[Claim 5] The tuner for digital television reception according to claim 3 or 4 characterized by 
controlling the gain of the aforementioned low noise amplifier by the aforementioned AGC 
voltage processing circuit so that the noise figure of synthesis from the aforementioned low 
noise amplifier to the aforementioned intermediate frequency amplifier serves as predetermined 
level when the input level to the aforementioned low noise amplifier of the aforementioned wave 
of choice is larger than the input level to the aforementioned low noise amplifier of the 



http://www4.ipdljpo.go jp/cgi-bin/tran_web_cgi_eije?u=http%3A%2F%2Fwww6.ipdljpo.go, 03/04/18 



2/2 v 



aforementioned non-wishing wave. 

[Claim 6] The tuner for digital television reception according to claim 5 characterized by 
controlling the gain of the aforementioned low noise amplifier by the aforementioned AGC 
voltage processing circuit so that the level of the wave of choice inputted into the 
aforementioned mixer serves as predetermined, when the input level to the aforementioned low 
noise amplifier of the aforementioned wave of choice is larger than the input level to the 
aforementioned low noise amplifier of the aforementioned non-wishing wave. 
[Claim 7] the claim 3 characterized by the aforementioned AGC voltage processing circuit 
controlling the gain of the aforementioned intermediate frequency amplifier to make the output 
level of the aforementioned intermediate frequency amplifier into a predetermined value, or 6 — 
the tuner for digital television reception given in any they are 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the tuner for digital 
television reception which restores to the digital television signal transmitted by the so-called 
ground wave or the so-called cable, and outputs baseband signaling. 
[0002] 

[Description of the Prior Art] Drawing 3 is the block diagram of the tuner for digital television 
reception which the artificer considered from the former, and the analog television signal (it 
names generically and is called a television signal) other than a digital television signal is inputted 
into the input edge 31. The inputted television signal passes a band pass filter 32 and the low 
noise amplifier 33 of a wide band one by one, and is inputted into the mixer 34 which is a 
frequency-conversion means. The television signal inputted is arranged by the channel (example 
of a U.S. television channel) assigned in the about 55 to 806MHz predetermined-frequency band, 
and the digital television signal is arranged in many cases by contiguity at the channel assigned 
to the analog television signal. The digital television signal which should be received below is 
called wave of choice, and other digital television signals and analog television signals are called 
non-wishing wave. Moreover, the soffit of the band of the channel of a digital television signal is 
overlapped on the pilot signal for reproducing a carrier. 

[0003] The first local oscillation signal for frequency conversion outputted from the first local 
oscillator 35 is inputted into a mixer 34. The first local oscillator 35 is controlled by the PLL 
circuit (not shown), and the frequency of the first local oscillation signal changes from about 
1055MHz to 1806MHz so that the difference may be set to 1000MHz corresponding to the 
frequency of the wave of choice. Therefore, the signal (it is called an intermediate frequency 
signal) of the wave of choice by which frequency conversion was carried out to 1000MHz is 
acquired, and only the intermediate frequency signal of the wave of choice is extracted from a 
mixer 34 by the intermediate frequency filter 36 prepared in the next step. The intermediate 
frequency filter 36 consists of band pass filters, center frequency is 1000MHz and pass band 
width is 6MHz. 

[0004] After an intermediate frequency signal is amplified by the intermediate frequency amplifier 
37, while it is inputted into two mixers 38 and 39 used as the mixed means for a l/Q recovery, 
the output of the intermediate frequency amplifier 37 is inputted into a detector circuit 40. The 
AGC voltage outputted from a detector circuit 40 changes the gain of the intermediate 
frequency amplifier 37 so that the output level of the intermediate frequency amplifier 37 may 
turn into predetermined level. Since the intermediate frequency is made higher than the highest 
frequency of the television signal inputted into the input edge 31, the frequency of the signal 
which causes image disturbance with a mixer 34 is set to 2000MHz or more. Since these signals 
are removed by the band pass filter 32, in a mixer 34, image disturbance has stopped being able 
to happen easily. 

[0005] In addition, although the second local oscillation signal for a recovery is inputted into 
mixers 38 and 39 from the second local oscillator 41 used as the local oscillation means for a 
recovery, the direct input of the second local oscillation signal is carried out to one mixer 38, and 
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the second local oscillation signal which shifted 90 degrees with the phase vessel 42 is inputted 
into the mixer 39 of another side. 

[0006] Since the frequency of the Second Bureau section oscillation signal is controlled here to 
become the same as pilot-signal Pd in the intermediate frequency signal of the wave of choice 
(after-mentioned), from mixers 38 and 39, two baseband signaling which is in orthogonality 
relation mutually [ a 0-6MHz band ] is outputted to each. That is, from one mixer 38, a Q signal 
(quadrature component) is outputted from the mixer 39 of a I signal (in-phase component) and 
• another side. However, since the intermediate frequency signal of an adjacent channel is 
completely unremovable with the intermediate frequency filter 36, the baseband signaling of a 
bottom contiguity channel is also outputted on slight level. In order to process subsequent 
processing in digital one, after each baseband signaling passes along low pass filters 43 and 44 in 
each, it is inputted into analog-to-digital converters (henceforth an A/D converter) 45 and 46. 
[0007] And since the pilot signal on which the intermediate frequency signal of the wave of 
choice is overlapped also reveals slightly mixers 38 and 39 and low pass filters 43 and 44 and is 
outputted, the pilot-signal extraction circuit 47 extracts this, it controls by the PLL circuit (not 
shown) based on this, and the oscillation frequency of the second local oscillator 41 is made to 
become the same as the frequency of a pilot signal. Therefore, the second local oscillation signal 
is easily generable using a pilot signal. 

[0008] Although the frequency component of the digital I signal outputted from A/D converters 
45 and 46 and a digital Q signal is based also on the sampling frequency when carrying out digital 
conversion, it is distributed to about about tenMHz. 

[0009] And while a digital I signal is inputted into the adder 48 which is an addition means, after a 
digital Q signal lets the Hilbert filter 49 pass, it is inputted into an adder 48. The Hilbert filter 
works so that it may be a **** thing and the phase of a digital Q signal may be returned to the 
Hilbert transform theory 90 degrees at a dimension. Although the Hilbert filter 49 may be formed 
in the preceding paragraph of A/D converter 46, processing in digital one with easier preparing in 
the latter part can be performed. Moreover, the composition of the Hilbert filter 49 also becomes 
easy. 
[0010] 

[Problem(s) to be Solved by the Invention] As mentioned above, the gain of a low noise amplifier 
33 was being fixed with the composition which the artificer considered conventionally. For this 
reason, when the level of the television signal inputted is large, the level inputted into a mixer 34 
also becomes large proportionally, and the modulation ******(ed) especially with the mixer 34 
poses a problem. When a digital television and an analog television signal are intermingled 
especially, since the level of an analog television signal is set up more greatly than the level of a 
digital television signal, the level of the analog television signal which is a non-wishing wave 
affects cross modulation greatly. Moreover, if gain of a low noise amplifier 33 is made low in 
order to prevent cross modulation, the opposite problem that the noise figure NF of synthesis 
from a low noise amplifier 33 to the intermediate frequency amplifier 37 (Noise Figure) becomes 
large will also be produced. 

[0011] Then, irrespective of the size of the mutual level of the wave of choice, and a non- 
wishing wave, this invention makes below predetermined level of the cross modulation generated 
with a mixer, and aims at realizing the digital television tuner which can hold down the noise 
figure of synthesis from a low noise amplifier to the intermediate frequency amplifier to below 
predetermined level. 
[0012] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
tuner for digital television reception of this invention The intermediate frequency mixer which 
changes the wave of choice which received into an intermediate frequency signal, and the 
intermediate frequency filter which consists of a band pass filter prepared in the latter part of an 
intermediate frequency mixer, The low noise amplifier prepared in the preceding paragraph of an 
intermediate frequency filter, and the intermediate frequency amplifier prepared in the latter part 
of an intermediate frequency filter, The first detector circuit which detects the signal of the 
preceding paragraph from an intermediate frequency filter, and the second detector circuit which 
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detects a latter signal from an intermediate frequency filter, It has the AGC control circuit which 
controls the gain of a low noise amplifier and the intermediate frequency amplifier, and according 
to the output level of the first detector circuit and the second detector circuit, it interlocks and 
the gain of the first amplifier and a low noise amplifier is controlled by the AGC control circuit. 
[0013] Moreover, in the tuner for digital television reception of this invention, the first detector 
circuit detects the output level of a low noise amplifier, and the second detector circuit detects 
the output level of the intermediate frequency amplifier. 

[0014] Moreover, the tuner for digital television reception of this invention is amplified by the low 
noise amplifier on the greatest level which cross modulation does not generate in an intermediate 
frequency mixer. 

[0015] Moreover, the AGC control circuit of the tuner for digital television reception of this 
invention controls the gain of the intermediate frequency amplifier to carry out the 
predetermined value of the output level of the intermediate frequency amplifier. 
[0016] Moreover, the tuner for digital television reception of this invention controls the gain of a 
low noise amplifier and the intermediate frequency amplifier within limits to which a synthetic 
noise figure [ intermediate frequency amplifier / a low noise amplifier and ] does not get worse 
by the AGC control circuit, when the level of the wave of choice inputted into an intermediate 
frequency filter to the level of the non-wishing wave which adjoins the wave of choice inputted 
into an intermediate frequency filter is large. 
[0017] 

[Embodiments of the Invention] Hereafter, the first example of the digital television tuner of this 
invention is explained based on drawin g 1 . Drawin g 1 is the block diagram of the digital television 
tuner of this invention, and the analog television signal (it names generically and is called a 
television signal) other than a digital television signal is inputted into the input edge 1. The 
inputted television signal passes a band pass filter 32 and the low noise amplifier 33 of a wide 
band one by one, and is inputted into the mixer 34 which is a frequency-conversion means. The 
television signal inputted is arranged by the channel (example of a U.S. television channel) 
assigned in the about 55 to 806MHz predetermined-frequency band, and the digital television 
signal is arranged by the channel which adjoins the channel of an analog television signal. The 
digital television signal which should be received below is called wave of choice, and other digital 
television signals and analog television signals are called non-wishing wave. Moreover, the soffit 
of the band of the channel of a digital television signal is overlapped on the pilot signal for 
reproducing a carrier. The wave of choice and the non-wishing wave which were inputted pass a 
band pass filter 2 and the low noise amplifier 3 of a wide band one by one, and are inputted into 
the mixer 5 which is a frequency-conversion means. Moreover, the output of a low noise 
amplifier 3 is inputted into the AGC voltage processing circuit 12 mentioned later through the 
first detector circuit 4. 

[0018] The first local oscillation signal for frequency conversion outputted from the first local 
oscillator 6 with the wave of choice and a non-wishing wave is inputted into a mixer 5. The first 
local oscillator 6 is controlled by the PLL circuit (not shown), and the frequency of the first local 
oscillation signal changes from about 1055MHz to 1806MHz so that the difference may be set to 
1 000MHz corresponding to the frequency of the wave of choice. Therefore, the signal (it is called 
an intermediate frequency signal) of the wave of choice by which frequency conversion was 
carried out to 1000MHz is acquired, and only the intermediate frequency signal of the wave of 
choice is extracted from a mixer 5 by the intermediate frequency filter 7 prepared in the next 
step. The intermediate frequency filter 7 consists of band pass filters, center frequency is 
1000MHz and pass band width is 6MHz. 

[0019] After an intermediate frequency signal is amplified by the intermediate frequency amplifier 
8, it is inputted into two mixers 9 and 10 used as the mixed means for a l/Q recovery. Moreover, 
the output of the intermediate frequency amplifier 8 is inputted into the AGC voltage processing 
circuit 12 through the second detector circuit 1 1. 

[0020] The AGC voltage processing circuit 12 generates the AGC voltage which carries out data 
processing of the output level of the first detector circuit 4 and the output level of the second 
detector circuit 1 1 in Time t, and is applied to a low noise amplifier 3, and the AGC voltage 
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applied to the intermediate frequency amplifier 8, and controls the gain of the low noise amplifier 
3 and intermediate frequency amplifier 8 in the time t+1 after predetermined-time progress. In 
this case, the AGC voltage processing circuit 1 2 is controlled so that the noise figure (NF) of 
synthesis from the cross modulation generated with a mixer 5 and a low noise amplifier 3 to the 
intermediate frequency amplifier 8 becomes below predetermined level. 

[0021] Hereafter, the level relation to each point from the input edge of a low noise amplifier 3 to 
the outgoing end of the intermediate frequency amplifier 8 is defined as follows in explaining 
operation of the AGC voltage processing circuit 12. 

When NF of synthesis of the greatest level of the non-wishing wave in the outgoing end of the 
low noise amplifier 3 in case the cross modulation generated with a mixer 5 serves as the 
maximum permissible level from the X low noise amplifier 3 to the intermediate frequency 
amplifier 8 serves as the maximum permissible level The minimum level of the wave of choice in 
the outgoing end of ************** 3 The required input level in the input edge of the Y mixers 
9 and 10 The gain of the low noise amplifier 3 in the Z time t The gain of the intermediate 
frequency amplifier 8 in the At time t It is ut [0022] about the input level of the input edge of the 
low noise amplifier 3 of a non-wishing wave [ in / the dt time t / for the input level of the ON 
edge of the low noise amplifier 3 of the wave / in / the bt time t / for the output level of the 
second detector circuit / in / the at time t / for the output level of the first detector circuit 4 in 
the Bt time t ] ] of choice ]. Here, in order to simplify calculation, the intermediate frequency 
filter 7 is temporarily expressed with the formula of the following [ level / the level dt of the 
wave of choice and the level ut of a non-wishing wave / in Time t ], when / the attenuation 
factor of a passband / OdB / the attenuation factor besides a passband is infinite. k1 and k2 are 
proportionality constants by the following formulas. 
[Equation 1] 

d,= .- b .'~- (i) 

*2A,B, 



[Equation 2] 



1 

Ui~ 



kib, 
* 2 B, J 



(2) 



[0023] It sets at Time t first, when the input level dt to the low noise amplifier 3 of the wave of 
choice is smaller than the input level ut to the low noise amplifier 3 of a non-wishing wave 
(namely, dt<=ut) Since the level of the non-wishing wave inputted into a mixer 5 poses a problem 
from a viewpoint of cross modulation, in the AGC voltage processing circuit 12, gain At+1 of a 
low noise amplifier 3 is controlled so that a formula (3) shows that the level of the cross 
modulation generated with a mixer 5 becomes below the maximum permissible level. 
[Equation 3] 

X * 2 2A,B,X „ 
A, + i=— =- — - — — — (3) 
u t k 2 a i B t -k i b t 

[0024] Moreover, since the level inputted into mixers 9 and 10 must be Z, the AGC voltage 
processing circuit 12 controls gain Bt+1 of the intermediate frequency amplifier 8 so that a 
formula (4) shows. 
[Equation 4] 

Z Ar 2 B,Z 

[0025] Next, in Time t, when the input level dt to the low noise amplifier 3 of the wave of choice 
is larger than the input level ut to the low noise amplifier 3 of a non-wishing wave (namely, 
dt>ut), it controls gain At+1 of a low noise amplifier 3 so that a formula (5) shows that NF serves 
as predetermined level from a low noise amplifier 3 paying attention to the synthesis NF to the 
intermediate frequency amplifier 8. 
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[Equation 5] 

Y fczAAY 

[0026] Moreover, since the level inputted into mixers 9 and 10 must be Z, the AGC voltage 
processing circuit 12 controls gain Bt+1 of the intermediate frequency amplifier 8 so that a 
formula (6) shows. 
[Equation 6] 

Z A 2 ZB, 

[0027] Since frequency of an intermediate frequency signal is made higher than the highest 
frequency of the television signal inputted into the input edge 1, the frequency of the signal 
which causes image disturbance with a mixer 5 is set to 2000MHz or more. Since these signals 
are removed by the band pass filter 2, in a mixer 5, image disturbance has stopped being able to 
happen easily. 

[0028] In addition, although the second local oscillation signal for a recovery is inputted into 
mixers 9 and 10 from the second local oscillator 13 used as the local oscillation means for a 
recovery, the direct input of the second local dispatch signal is carried out to one mixer 9, and 
the second local dispatch signal which shifted 90 degrees with the phase vessel 14 is inputted 
into the mixer 10 of another side. 

[0029] Since the frequency of the Second Bureau section oscillation signal is controlled here to 
become the same as pilot-signal Pd in the intermediate frequency signal of the wave of choice 
(after-mentioned), from mixers 9 and 10, two baseband signaling which is in orthogonality relation 
mutually [ a 0-6MHz band ] is outputted to each. That is, from one mixer 9, a Q signal 
(quadrature component) is outputted from the mixer 1 0 of a I signal (in-phase component) and 
another side. However, since the intermediate frequency signal of an adjacent channel is 
completely unremovable with the intermediate frequency filter 7, the baseband signaling of a 
bottom contiguity channel is also outputted on slight level. In order to process subsequent 
processing in digital one, after each baseband signaling passes along low pass filters 1 5 and 1 6 in 
each, it is inputted into analog-to-digital converters (henceforth an A/D converter) 17 and 18. 
[0030] And since the pilot signal on which the intermediate frequency signal of the wave of 
choice is overlapped also reveals slightly mixers 9 and 10 and low pass filters 15 and 16 and is 
outputted, the pilot-signal extraction circuit 19 extracts this, it controls by the PLL circuit (not 
shown) based on this, and the oscillation frequency of the second local oscillator 13 is made to 
become the same as the frequency of a pilot signal. Therefore, the second local oscillation signal 
is easily generable using a pilot signal. 

[0031] Although the frequency component of the digital I signal outputted from A/D converters 
17 and 18 and a digital Q signal is based also on the sampling frequency when carrying out digital 
conversion, it is distributed to about about tenMHz. 

[0032] And while a signal digital [ I ] is inputted into the adder 20 which is an addition means, 
after a digital Q signal lets the Hilbert filter 21 pass, it is inputted into an adder 20. The Hilbert 
filter works so that it may be a **** thing and the phase of a digital Q signal may be returned to 
the Hilbert transform theory 90 degrees at a dimension. Although the Hilbert filter 21 may be 
formed in the preceding paragraph of A/D converter 18, processing in digital one with easier 
preparing in the latter part can be performed. Moreover, the composition of the Hilbert filter 21 
also becomes easy. 

[0033] Drawing 2 is the block diagram showing the second example of this invention. In this 
second example, the difference part with the first example shown in drawin g 1 is the point that 
the first detector circuit 4 is detecting the input level of a low noise amplifier 3, and the second 
detector circuit 1 1 is detecting the input level of the intermediate frequency amplifier 8. 
[0034] the second example **** shown in drawing 2 — the function and operation of a band 
pass filter 2, the first local oscillator 6, the intermediate frequency mixer 5, the intermediate 
frequency filter 7, mixers 9 and 10, the second local oscillator 13, the phase machine 14, low 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



03/04/18 



6/7 ^-V 



pass filters 15 and 16, A/D converters 17 and 18, the pilot-signal extraction circuit 19, an adder 
20, and Hilbert filter 21 grade The explanation which overlaps since it is the same as that of the 
first example shown in drawing 1 is omitted. 

[0035] The output of a band pass filter 2 is inputted into a low noise amplifier 3 and the first 
detector circuit 4 in drawing 2 . Moreover, the output of the intermediate frequency filter 7 is 
inputted into the second detector circuit 1 1 and intermediate frequency amplifier 8. The AGC 
voltage processing circuit 12 controls the gain of a low noise amplifier 3 and the intermediate 
frequency amplifier 8 from the output level of the first detector circuit 4, and the output level of 
the second detector circuit 11. 

[0036] Hereafter, the level relation to each point from the input edge of a low noise amplifier 3 to 
the outgoing end of the intermediate frequency amplifier 8 is defined as follows in explaining 
operation of the AGC voltage processing circuit 12. 

When NF of synthesis of the greatest level of the non-wishing wave in the outgoing end of the 
low noise amplifier 3 in case the cross modulation generated with a mixer 5 serves as the 
maximum permissible level from the X low noise amplifier 3 to the intermediate frequency 
amplifier 8 serves as the maximum permissible level The minimum level of the wave of choice in 
the outgoing end of ************** 3 The required input level in the input edge of the Y mixers 
9 and 10 The gain of the low noise amplifier 3 in the Z time t The gain of the intermediate 
frequency amplifier 8 in the At time t It is ut [0037] about the input level of the input edge of the 
low noise amplifier 3 of a non-wishing wave [ in / the dt time t / for the input level of the ON 
edge of the low noise amplifier 3 of the wave / in / the bt time t / for the output level of the 
second detector circuit / in / the at time t / for the output level of the first detector circuit 4 in 
the Bt time t ] ] of choice ]. Here, in order to simplify calculation, the intermediate frequency 
filter 7 is temporarily expressed with the formula of the following [ level / of a non-wishing 
wave / the level of the wave of choice and ], when / the attenuation factor of a passband / 
OdB / the attenuation factor besides a passband is infinite. k1 and k2 are proportionality 
constants by the following formulas. 
[Equation 7] 



[Equation 8] 

a, bt 

U( — . - 



(8) 



[0038] It sets at Time t first, when the input level dt to the low noise amplifier 3 of the wave of 
choice is smaller than the input level ut to the low noise amplifier 3 of a non-wishing wave 
(namely, dt<=ut) Since the level of the non-wishing wave inputted into a mixer 5 poses a problem 
from a viewpoint of cross modulation, in the AGC voltage processing circuit 12, gain At+1 of a 
low noise amplifier 3 is controlled so that a formula (9) shows that the level of the cross 
modulation generated with a mixer 5 becomes below the maximum permissible level. 
[Equation 9] 

A«-i= =-r — - — - (9) 
u t k-yfliAt - k\h t 

[0039] Moreover, since the level inputted into mixers 9 and 10 must be Z, the AGC voltage 
processing circuit 12 controls gain Bt+1 of the intermediate frequency amplifier 8 so that a 
formula (10) shows. 
[Equation 10] 

B,f— = - (10) 

[0040] Next, in Time t, when the input level dt to the low noise amplifier 3 of the wave of choice 
is larger than the input level ut to the low noise amplifier 3 of a non-wishing wave (namely, 
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dt>ut), it controls gain At+1 of a low noise amplifier 3 so that a formula (11) shows that NF 
serves as predetermined level from a low noise amplifier 3 paying attention to the synthesis NF 
to the intermediate frequency amplifier 8. 
[Equation 11] 

>W=— =— - — (11) 

[0041] Moreover, since the level inputted into mixers 9 and 10 must be Z, the AGC voltage 
processing circuit 12 controls gain Bt+1 of the intermediate frequency amplifier 8 so that a 
formula (12) shows. 
[Equation 12] 

Z kzL ^ 
B, + ,=— — = (12) 

[0042] 

[Effect of the Invention] As mentioned above, since the tuner for digital television reception of 
this invention prepares a low noise amplifier in the preceding paragraph of an intermediate 
frequency filter, prepares the intermediate frequency amplifier in the latter part of an 
intermediate frequency filter and is controlling the gain of a low noise amplifier and the 
intermediate frequency amplifier by the AGC voltage processing circuit, gain of a low noise 
amplifier and the intermediate frequency amplifier is made as for it to the combination of the 
optimal size. 

[0043] Moreover, the first detector circuit of the tuner for digital television reception of this 
invention detects the output of a low noise amplifier, and since the second detector circuit 
detects the output of the intermediate frequency amplifier, it feeds back the output level of a 
low noise amplifier and the intermediate frequency amplifier, and it can control correctly the gain 
of a low noise amplifier and the intermediate frequency amplifier. 

[0044] Moreover, since the tuner for digital television reception of this invention controls the 
gain of a low noise amplifier so that the level of the cross modulation generated with a mixer 
becomes below predetermined when the input level to the low noise amplifier of the wave of 
choice is smaller than the input level to the low noise amplifier of a non-wishing wave, it can 
stop cross modulation. 

[0045] Moreover, since the tuner for digital television reception of this invention controls the 
gain of a low noise amplifier so that NF of synthesis from a low noise amplifier to the 
intermediate frequency amplifier serves as predetermined level when the input level to the low 
noise amplifier of the wave of choice is smaller than the input level to the low noise amplifier of a 
non-wishing wave, it can hold down NF to below predetermined level. 

[0046] Moreover, since the tuner for digital television reception of this invention is controlling 
the intermediate frequency amplifier by the AGC control circuit so that the output level of the 
intermediate frequency amplifier becomes a predetermined value, the output level of the tuner 
for digital television reception is made as for it to a predetermined value. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the tuner for digital television reception of this invention. 
[Drawing 2] It is the block diagram showing other examples of the tuner for digital television 
reception of this invention. 

[Drawing 3 ] It is the block diagram of the conventional tuner for digital television reception. 
[Description of Notations] 

1 Input Edge 

2 Band Pass Filter 

3 Low Noise Amplifier 

4 First Detector Circuit 

5 Mixer 

6 First Local Oscillator 

7 Intermediate Frequency Filter 

8 Intermediate Frequency Amplifier 

9 Ten Mixer 

1 1 Second Detector Circuit 

1 2 AGO Voltage Processing Circuit 

13 Second Local Oscillator 

14 Phase Machine 

15 16 Low pass filter 

17 18 Analog-to-digital converter 

19 Pilot-Signal Extraction Circuit 

20 Adder 

21 Hilbert Filter 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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